Since FUSARI (1891) and DOGIEL (1894) made broad surveys on the innervation of the adrenal gland of mammals including man, the manner and extent of the innervation of the mammalian adenal gland has been subjected to many investigators. For all the results of these works, however, many questions on this subject remain unsolved, and conflicting views have been put forward particularly on the presence of a parenchyma) innervation of the cortex. Some investigators (FUSARI 1891, DOGIEL 1894, RENNER 1914 , ALPERT 1931 , PINES and NAROWTSCHATOWA 1931, STOHR 1935, WILLARD 1936, DENBER 1944, Kiss 1951, LEVER 1953, SARTER 1954, IWAKI 1955, and MIKHAIL 1961 maintained the presence of the nerves supplying the cortex, although their interpretations varied.
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On the contrary, other investigators (HOSHI 1926 , KURA 1927 , HOLLINSHEAD 1936 , SWINYARD 1937 , KENNET 1940 , MACFARLAND and DAVEN-PORT 1941 , EVANS 1947 , SATO 1952 , and WILKINS 1961 The adrenal glands of monkeys (Macaca irus), dogs, rabbits and fowls were examined. The glands were removed from normal adult animals under nembutal anaesthesia, cut to pieces and fixed with 10% neutral formalin. Frozen sections were treated with the Bielschowsky silver-impregnation method modified by SCHEF-THALER and MAYET (1958) . Besides, the Champy-Coujard technique was once employed, but the good results were only obtained in the connective tissue capsule of the gland and the zona glomerulosa.
Results

Innervation of the capsule
The afferent innervation of arteries which entered the adrenal gland was revealed. Fig. 1 shows an example in the rabbit. Together with sympathetic nerve fibers, a thicker nerve fiber and its branches ran along the wall of an artery which was entering the capsule of the gland. This terminal fibers branching from them coursed around the arterial wall.
A relatively large sympathetic ganglion was observed closely attached to the connective tissue capsule of the monkey adrenal gland. The ganglion cells were large and mostly multipolar, though bipolar cells were occasionally observed. The ganglion resembled those which some investigators (PINES and NAROWTSCHATOWA 1931 , HOL-LINSHEAD 1936 , and TEITELBAUM 1942 The juxtacapsular ganglion was found also in the gland of the dog. It was much smaller than that found in the monkey, and it contained twenty to thirty cells. A nerve bundle of preganglionic fibers entered the ganglion and the fibers were distributed to the ganglion cells. Fine postganglionic fibers from the cells formed a bundle which entered the capsule.
The abundance of nervous elements in the capsule marked the adrenal gland of the dog, as it has been previously showed by DE CARO (1953) . As nerve bundles of myelinated thick fibers reached the capsule, they ramified and anastomosed, and there were often formed large nerve plexuses. Arising from the constituent bundles of the plexuses, many club-shaped endings terminated singly or in small groups in the connective tissue (Fig. 2, a and b) . In addition to them, there was another type of the afferent terminal formation in the connective tissue, that is, neurofibrillar sensory terminal plates which were also derived from nerve bundles into connection with adjacent fibers, forming rather large or small plexuses on the cell nests (Fig. 5 ). These fine branches and their plexuses were mostly very fine. They can be regarded as the strands of the autonomic endformation.
ALPERT (1931) claimed that the peri-and intracellular termination of nerve fibers in the individual cells, were observed in the zona glomerulosa.
His claim, however, could not be supported by the present investigation. of the zona glomerulosa and ran into the zona fasiculata.
In addition to the distribution of these autonomic nerve fibers in this zone, the distribution of other, probably afferent, nerve fibers were recognized.
Branching from myelinated thicker fibers of the capsular plexus, black-impregnated thin or medium-sized single fibers entered the cortex (Fig. 6) In rabbits, there were found many large nerve plexuses of fine fibers, while so large nerve plexuses were not seen in monkeys and dogs (Fig. 7) . These plexuses were formed by rather large bundles of neurofibrils, which ran obliquely or in parallel with the cell columns, giving off many branches. The branches coursed toward the zona reticularis, ramifying successively to become the finest strands (Fig. 8, a and b). In monkeys, there were best revealed the distribution of the fine strands of the autonomic endformation. Generally small bundles of fine nerve strands ran inwardly along the cell columns and bifurcated successively. The interstitial cells of the autonomic nervous system were often seen at the bifurcation. Fine beaded neuroplasmic strands of the autonomic endformation ran inwardly either along the cell columns or between cortical cells of the columns, ramifying. Moreover, many strands ran obliquely or horizontally between cortical cells, and got intertwined or anastomosed with adjacent strands. Fine plexuses were, therefore, often seen on cortical cells (Fig. 9, a and b) . Such plexuses were often found on cortical cells in sections cut transversely to the cell columns as well (Fig. 9, c) .
In the preparations from rabbits, nerve fibers which probably represented afferent fibers were observed in the zona fasiculata. In this zone, for instance, there were observed a nerve bundle consisting of thick and medium-sized fibers, which a few medium-sized fibers left and made a very small plexus just on the outside of the bundle. Several black-impregnated thin fibers branched off from this plexus in some directions (Fig. 10, a) . Two of them coursed in the opposite direction, centrifugally, for a while, and were distributed in this zone. The others ran obliquely, and were distributed in the transitional area from the zona fasiculata to the zona reticularis. In another instance, a medium-sized fiber which ran along a nerve bundle of thick and fine fibers coursing toward the medulla, bifurcated in the middle of this zone.
Then one of the bifurcations turned back in the opposite direction, and was distributed in this zone. In the latter case, this probably afferent nerve fiber appeared to be distributed to a venule (Fig. 10, b) . In monkeys, black-impregnated thin fibers were seen to run along the cell columns singly or accompanied by fine autonomic nerve strands (Fig. 11, a) . As previously stated with regard to the zona glomerulosa, they were probably afferent in nature. In dogs, in addition to beaded autonomic nerve fibers, there were recognized nerve fibers of another type between cortical cells. They might be afferent fibers (Fig. 11, b) . Fig. 10 . Probably afferent nerve fibers in the zona fasiculata. a. A few medium-sized (probably afferent) fibers leave a nerve bundle (nb) in the zona fasiculata and make a very small plexus (pl) just on the outside of the bundle. Several black-impregnated thin fibers (arrows) branch off from this plexus in some directions. b. A medium-sized nerve fiber (arrows) runs along a nerve bundle coursing toward the medulla, and bifurcates. One of the bifurcations (arrows) turns back in the opposite direction. The fiber is presumably distributed to a venule (v). Rabbit.
In the zona fasiculata, there were often found small veins which ran in parallel with the cell columns. These veins were accompanied by thin or fine nerve fibers, which probably supplied them (Fig. 12, a) . In rabbits, numerous blood capillaries or small blood vessels were clearly seen in this zone, but few nerve fibers seemed to be in direct contact with these vessels continually or repeatedly (Fig. 12, b 
Innervation of the zona reticularis
The zona reticularis was supplied by autonomic nerve fibers which either came down directly from the capsule, or were continued from the bundles supplying the zona fasiculata.
In the former case, some nerve fibers reached this zone as neurofibrillar bundles of different calibers directly from the capsule with very little or no previous branching, and others passed into this zone accompanied by bundles of thick fibers, which they left in this zone and supplied it. This mode of distribution of the nerve fibers was the same as seen in the zona fasiculata. These nerve bundles supplying this zone spread over the zone horizontally or obliquely giving off many branches successively (Fig. 13, 14 Then these fibers branched and spread rather widely among cortical cells (Fig. 16) . Besides, in the inner part of this zone, there were often specific nerve fibers which bore resemblance to those which SARTER (1954) previously observed in the rabbit (Fig. 17) . Accompanied by many unmyelinated fine fibers, myelinated very thick fibers and their branches ran in this zone. The main branches, medium-sized fibers,
showed often large varicosities and were often divided into either fibers of the same caliber or fine fibrillar strands, which often anastomosed with the main branches and formed rings.
One may regard these fibers as afferent fibers, but as SARTER pointed out, they presented some similarity to nerve fibers which were characteristically seen in the adrenal medulla and the paraganglia. In monkeys and dogs, bundles of fine autonomic nerve fibers were sometimes accompanied by medium-sized fibers. Their nature, however, could not be concluded.
In monkeys and rabbits, scattered nerve cells were occasionally observed (Fig.  18) .
Innervation of the adrenal cortex of the fowl Nerve bundles consisting of predominantly myelinated thick fibers came to sympathetic ganglia which were situated just inside the connective tissue capsule of the gland. These ganglia contained many well-developed multipolar sympathetic The fibers (arrows) branch off from a nerve bundle (nb) consisting of medium-sized and thicker fibers, and spread among the cortical cells. Rabbit. A main branch shows varicosities (v) and is divided into either fibers (nf) of the same caliber or fine fibrillar strands (fs), which anastomose (arrows) with the main branch and form rings. Rabbit. Fig. 18 . A scattered nerve cell found in the zona reticularis. nc Nucleus of the cell, cc cortical cell, mc medullary cell. Monkey. ganglion cells. Deriving from these ganglia, nerve bundles of medium-sized and thin fibers entered the cords of chromaffin cells, after running around the parenchyma of the gland for a while. In addition to these bundles, many bundles consisting of medium-sized, thin, and fine nerve fibers penetrated into the gland independently of the ganglia, and were distributed in it. Nerve bundles ran in the cords of chromaffin cells throughout the gland, ramifying successively.
Generally these nerve bundles did not get out of the cords of chromaffin cells. However, individual nerve fibers, mostly thin fibers, were often recognized to run across cortical cords to other cords of chromaffin cells.
Small groups of nerve cells were occasionally present among chromaffin cells, though HOSHI (1926) claimed that no nerve cell was found in the parenchyma of the gland. nerve bundle in the chromaffin tissue, a single medium-sized fiber (nf) enters the cortical tissue, and terminates both in the plates (arrows) of reticulated neurofibrils and a club-shaped ending (e). np Nucleus of the satillite plasmodium, bc dislocated red blood cell, cc cortical cell. b. Drawing of Fig. 21 , a. Fowl.
were present in the cortical tissue. Leaving nerve bundles in the cords of chromaffin cells, single thin or fine fibers entered the thin connective tissue stroma between cortical cords, and then penetrated into the nests of cortical cells. Fine nerve strands were ecognized to run between these cells, sometimes ramifying (Fig. 19) . Small blood vessels were supplied with fine nerve strands (Fig. 20, a) . Larger blood vessels seen between cortical cords might be innervated by thin fibers which were supposed afferent in nature (Fig. 20, b) . Besides, not a few thin fibers penetrated into cortical cords directly from nerve bundles in the cords of chromaffin cells. As previously stated, some of these fibers appeared to run across the cortical tissue, but the others seemed to supply it. caused the vasodilation and vasoconstriction of adrenal small veins. The present study confirmed the innervation of these small blood vessels. Besides, it was recognized that many fine nerve fibers which terminated in the cortex, necessarily came upon blood capillaries in their course. From this fact, one may presume that the capillaries were innervated by these fibers. Judging from the mode of distribution, however, these nerve fibers appeared to be much more closely related with the cortical cells than the capillaries.
On and SHIODA and NISHIDA (1966) on the interstitial cells of the testis. In these tissues, the blood capillaries were not accompanied with fine autonomic nerve strands, though they were sometimes recognized to traverse these capillaries as seen in the adrenal cortex. In the adrenal cortex or the fowl, there were not found so many nerve fibers of probably efferent nature which seemed to be distributed to the cortical cells, but they were not so few as they could be set aside. In this regard, the investigations above refered to, suggest that the efferent nerve fibers supplying the parenchymal cells are not distributed to the individual cells, but to the cell groups. Besides, it has been concluded in the salivary gland that nerve fibers may stimulate secretory cells which are not in anatomical contact with them (BURGEN and EMMELIN 1961) . Taking all these considerations into account, it seems reasonable to conclude that the cortical cells of the adrenal cortex are supplied with efferent nerve fibers in the mammals as well as in the birds.
The presence of afferent nerve fibers in the adrenal cortex was previously claimed by KISS (1961) in the zona glomerulosa, and SARTER (1954) suggested it in the zona reticularis.
The present investigation showed that nerve fibers of probably afferent nature were distributed in all the cortical zones. In the thyroid gland, the termina-tion of afferent nerve fibers on the blood vessels and the follicles themselves has been recently claimed by some investigators (BRETTSCHNEIDER 1963 , SHIODA 1963 , LASSMANN 1964 , and MAKITA et al. 1966 ). The present study failed to reveal the details of the termination of these fibers, but it is highly probable that the blood vessels in the cortex are richly innervated by afferent nerve fibers. 
